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DETAILED ACTION 

This office action is in response to the after final amendment filed on May 5, 2010 and 
petitions filed on May 5, 2010. Claims 1, 3-9, 1 1-12, 15-18, 22-23, and 29 are pending. Both 
the petition to withdraw finality and the petition to the review the restriction requirement are 
persuasive and are granted. The finality of the previous office action mailed March 3, 2010 is 
withdrawn. The restriction requirement in said office action is also withdraw. Following is a 
non-final action on the merits of all currently pending claims. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such thai the subject mallei' as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 3-4, 6-9, 15-16, 22 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lubbers et al. (US Patent 5,353,792, "Lubbers") in view of Crothall (US 
Patent 6,049,727, "Crothall"). 

Regarding claims 1 and 29, Lubbers discloses (referencing Fig. 1 and 8) a sensing system 
comprising: a first sensor mounted onto a side of an optical fiber 9 and optically coupled to said 
fiber (Fig. 8 element 3), wherein, the first sensor is one of a plurality of sensors (Fig. 8 , elements 
3 and 4), in which each sensor is optically coupled to the fiber 9; and when interrogated with 
light 10 coupled into the fiber 9, the first sensor generates an optical response corresponding to a 
first value of a first physical parameter to provide a measure of the first value; a first optical filter 
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20 inserted into the fiber 9, wherein the first filter 20 is adapted to direct light corresponding to 
the first sensor between the fiber 9 and the first sensor; and an interrogation device 7 optically 
coupled to the optical fiber 9 (Col. 5, lines 13-24). 

However, Lubbers does not explicitly teach the interrogation device comprises: 

■ A plurality of light sources each adapted to generate light for optically interrogating a 
respective sensor and the plurality of sensors: 

■ An optical multiplexer/demultiplexer, 

■ And a plurality of optical receivers. 

Crothall teaches an implantable sensor and system for in vivo measurement and control 
of fluid constituent levels wherein Crothall discloses the interrogation device (Fig. 1) comprising 
light source 12 which is made up of a laser diode array which has a plurality of individual laser 
diodes emitting discrete wavelengths. Moreover, Crothall discloses a Bragg grating coupler 36 
may be adapted to be a multiplexer or demultiplexer. As shown in Fig. 7, the coupler 76 is a 
Bragg grating coupler which functions as a multiplexer and demultiplexer (Col. 15, lines 62-63). 
Furthermore, the optical signal is demultiplexed into plurality of components which are received 
by photodiodes (80i, 80 2 , 80 3 ... 80i 3 ). 

It would have been obvious to one having ordinary skill in the art to recognize the 
interrogating device disclosed by Crothall would be modifiable in Lubber's invention since both 
are in the same field of endeavor. This would enable control of and analysis with a large number 
of wavelengths as taught by Crothall. Further, Crothall discloses the interrogating device in US 
Patent 727 is motivated by the poor resolution of the narrow spectral bands in known sensors at 
the time of invention. The invention by Crothall arranges the source and detector pair so that the 



Application/Control Number: 10/602,476 Page 4 

Art Unit: 2883 

light output from the source interacts with a body fluid before being received by the detector. 
The multiplexer and demultiplexer provided in the interrogating device allows the processor to 
analyze the signal with improved spectral resolution (Col. 5, lines 39-67 and Col. 6, lines 19-29). 

Regarding claim 3, the filter 20 shown is aligned with the first sensor and oriented at 
about 45 degrees with respect to the longitudinal axis of the fiber 9. 

Regarding claim 4, Lubbers discloses (Fig. 8) dichroic mirrors 20 are provided one after 
another for detecting several measurand together (Col. 5, lines 13-19). Dichroic mirrors, also 
known as dichroic filters, allows a narrow band of light to transmit while reflecting other bands 
of light. Therefore, the examiner considers Lubbers' disclosure teaches the limitation as recited 
in claim 4. 

Regarding claims 6-8, and 15-16 Lubbers discloses a second optical filter inserted into 
the fiber 9 wherein: the second sensor 4 is mounted onto the side of the fiber 9 at a location 
downstream from the location of the first sensor 3. Regarding the limitation "the second filter is 
adapted to directly light corresponding to the second sensor between the fiber and second sensor" 
is considered disclosed by Lubbers since the filters 3 and 4 are fully capable of performing the 
recited function. Regarding claims 7 and 8 — the second sensor generates an optical response 
corresponding to...— is not considered patentably distinct from the prior art of Lubbers since 
Lubbers teaches the structure of the device recited in claims 7-8. Therefore, the prior art of 
Lubbers would necessary be capable of performing the functions as recited in claims 7-8. 

Regarding claim 9, Crothall discloses the light source 74 may be monochromatic (Figs. 1, 
6, and 7). 
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Regarding claim 22, Lubber discloses the side of an optical fiber is parallel to the 
longitudinal axis of the fiber (Fig. 8). 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lubbers in view of 
Crothall as applied to claim 4 above, and further in view of Cohen (US 4,730,622, "Cohen"). 

Lubbers in view of Crothall discloses the invention of claim 4, however, Lubbers in view 
of Crothall does not disclose the second sensor is mounted at a terminus of the fiber. 

Cohen discloses a catheter 10 having plurality of filters (52a-c) and additionally another 
filter F is mounted at the terminus of the catheter 1 0. It would have been obvious to one having 
ordinary skill in the art to recognize the sensor mounted at the distal end of the sensing system 
would be modifiable to the sensing body in the device disclosed by Lubbers in view of Crothall. 
One skilled in the art would be motivated to mount a sensor at the distal end of the sensing body 
provide a pressure sensor as a guidance means or to detect pressure variance in the region. 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lubbers in view 
of Crothall as applied to claim 1 above, and further in view of Millar (US 6,994,695 Bl). 

Lubbers in view of Crothall discloses the invention of claim 1 and Lubbers also discloses 
in specific a catheter having an external tube 6 and internal tube 2 enclosed by the external tube 6 
wherein the internal tube accommodates the fiber 9. The external tube 6 is a sharp hollow 
needle, thus the examiner considers the catheter disclosed by Lubbers is "adapted to" be inserted 
into a blood vessel. 

However, Lubbers in view of Crothall does not disclose the first sensor is exposed on an 
exterior of the external tube. 
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Millar discloses a catheter 200 wherein the sensor 204 is exposed through the opening 
208 on an exterior of the external tube 202 (See also Col. 5, lines 31-39). It would have been 
obvious to one having ordinary skills in the art to recognize the exposed sensor on an exterior of 
the external tube would be modifiable to the catheter disclosed by Lubbers in view of Crothall. 
One would be motivated to expose the sensor to the fluid thus providing direct contact between 
the fluid and the sensing body for an accurate pressure reading. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lubbers in view 
of Crothall as applied to claim 1 above, and further in view of Sherrer et al. (US 6,738, 145A1, 
"Sherrer"). 

Lubbers in view of Crothall discloses the invention of claim 1, however, Lubbers in view 
of Crothall does not disclose the specific of the pressure sensor, as recited in claim 12. 

Sherrer discloses a pressure sensor portion (Fig. 1) wherein the sensor comprises a 
substrate 20; a first layer 34 supported on the substrate 20, the first layer having a portion 
adapted to move with respect to the substrate under influence of the first physical parameter; a 
second layer 36 supported on and fixed to the substrate, wherein the first and second layers (34 
and 36) formed a sealed chamber physically connected and optically coupled to the fiber, 
wherein: the portion of the first layer and a portion of the second layer form a Fabry-Perot 
interferometer (FPI) optically coupled to the fiber, which FPI has variable cavity length 40 due to 
mobility of the portion of the first layer; and when the portion of the first layer is moved, the 
reflectivity of the FPI changes. 

It would have been obvious to one having ordinary skill in the art to recognize pressure 
sensor disclosed by Sherrer would be modifiable as a distal end sensor in the device disclosed by 
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Lubbers in view of Crothall. One would be motivated to utilize the sensor disclosed by Sherrer 
because it can be easily mounted and aligned onto a distal end of an optical fiber. 

Claims 17-18, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lubbers in view of Sherrer. 

Regarding claim 17, Lubbers discloses an optical arrangement comprising an optical 
filter 20 inserted into an optical fiber; and an optical device mounted onto a side of the fiber 9 
and optically coupled to the fiber 9, wherein the filter 20 is configured to direct light 
corresponding to the optical device 3 between the fiber and the optical device 3, wherein the 
optical device is a sensor adapted to measure a value corresponding to a physical parameter. 

However, Lubbers does not explicitly disclose the sensor 3 is a Fabry-Perot 
Interferometer (FPI) sensor as recited in claim 17. 

Sherrer discloses a pressure sensor portion (Fig. 1) wherein the sensor comprises a 
substrate 20; a first layer 34 supported on the substrate 20, the first layer having a portion 
adapted to move with respect to the substrate under influence of the first physical parameter; a 
second layer 36 supported on and fixed to the substrate, wherein the first and second layers (34 
and 36) formed a sealed chamber physically connected and optically coupled to the fiber, 
wherein: the portion of the first layer and a portion of the second layer form a Fabry-Perot 
interferometer (FPI) optically coupled to the fiber, which FPI has variable cavity length 40 due to 
mobility of the portion of the first layer; and when the portion of the first layer is moved, the 
reflectivity of the FPI changes. 

It would have been obvious to one having ordinary skill in the art to recognize pressure 
sensor disclosed by Sherrer would be modifiable as a distal end sensor in the device disclosed by 
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Lubbers in view of Crothall. One would be motivated to utilize the sensor disclosed by Sherrer 
because it can be easily mounted and aligned onto a distal end of an optical fiber. 

Regarding claim 18, the filter is aligned with the optical sensor 3 and oriented at about 45 
degrees with respect to the longitudinal axis of the fiber (Fig. 8). 

Regarding claim 23, the side is parallel to the longitudinal axis of the fiber (Fig. 8). 

Response to Arguments 
.The arguments have been considered, and the references are deemed to meet the claimed 
limitations as set forth in the rejections above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ERIN D. CHIEM whose telephone number is (571)272-3102. 
The examiner can normally be reached on Monday - Thursday 9AM - 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Robinson can be reached on (571) 272-2319. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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